Advanced glycation endproduct-induced calcium handling impairment in mouse cardiac myocytes.
Long-standing diabetes causes cardiovascular complications including direct cardiac muscle weakening known as diabetic cardiomyopathy. This is characterized by disturbances in both cardiac contraction and relaxation, which are maintained by calcium homeostasis in cardiac cells. Our recent in vitro and in vivo studies have shown that advanced glycation endproducts (AGE) account for diabetic vasculopathy through their engagement of the receptor for AGE (RAGE). Here we show that AGE and RAGE may directly affect the myocardial Ca(2+) homeostasis. We created transgenic mice that overexpressed human RAGE in the heart and analyzed the Ca(2+) transients in cultivated cardiac myocytes (CM) from the RAGE-transgenic and non-transgenic control fetuses. RAGE overexpression was found to reduce the systolic and diastolic intracellular calcium concentration ([Ca(2+)](i)). Exposure to AGE caused a significant prolongation of the decay time of [Ca(2+)](i) in CM from control mice, and this response was augmented in CM from the RAGE transgenic mice. The results suggest that the AGE and RAGE could play an active role in the development of diabetes-induced cardiac dysfunction.